Minor invasive procedures in children with leukaemia can be very distressing for patients, parents and staff. In Nottingham a combined clinic has been established with an anaesthetist as an integral member of the team. General anaesthesia, usually by inhalation, is frequently employed. From May 1980 to September 1984, 515 anaesthetics were given to 97 patients. Records are kept to allow analysis of the clinic's function. With close personal contact, induction of anaesthesia becomes increasingly a matter of cooperation between patient and anaesthetist, removing much of the fear of these procedures. The development of this service is described and the reasons for its success are discussed.
Introduction
The recent improvements in prognosis for children with malignant disease (Malpas 1983 , Maguire et al. 1979 ) are bought at considerable price. There are physical side effects both of the disease and its treatment. There are also powerful psychological effects that can disrupt any family (Maguire et al. 1979 , Lansky et al. 1978 .
Leukaemia, intracranial and extracranial malignancies each make up approximately onethird of childhood cancers (Malpas 1983) . Chemotherapy for malignancy has certain implications for anaesthesia management (Selvin 1981 , Chung 1982 ). Major surgery undertaken in patients receiving such therapy thus commands particular attention from the anaesthetist. Children with leukaemia require major surgery relatively infrequently, but there are nevertheless several minor procedures that have to be carried out during treatment, such as bone marrow aspirations, lumbar punctures, the setting up of transfusions and long-term venous cannulation. These procedures are painful and can be frightening, sometimes coming to represent one of the major worries for both parents and child.
In 1974, therefore, a regular joint clinic session was established which brought together haematology and paediatric staff, an anaesthetist, the nursing staff, parents and patients, enabling these procedures to be carried out under anaesthesia.
Methods
To allow analyses of the clinic's function, an anaesthetic record for each child is kept on file in the treatment area. Besides patient identification details, weight, haemoglobin, and anaesthetic technique, the record shows clearly any particular likes or dislikes the child may havefor a 'mask' or a 'needle', for enflurane rather than halothane, to sit on mother's knee rather than sit or lie on the treatment trolley for the induction of anaesthesia. Additionally, the child's mood on the exhibition of anaesthesia is assessed on the 'mood scale' (Table 1) and recorded. The record acts as an important aide-memoire to the regular anaesthetist and provides relevant information 'at a glance' to any deputy. The child's emotional reaction to serial anaesthetics will be influenced by his experience of the first, as well as by age, degree of self confidence, degree of parental confidence, and by any general sense of well-being.
Once haematologist and paediatrician are agreed on a need for potentially painful investigation, the team anaesthetist is contacted whenever possible or a deputy at times of leave. The Figure 1 . Mood at induction of anaesthesia in 25 patients receiving 6-10 anaesthetics (May 1980 -September 1984 . Serial anaesthetics for each patient are represented by blocks, adjacent horizontally. Patients are ranked vertically according to date of birth, the most recently born at the lowest level. The greatest density of print, i.e. the most uncooperative behaviour, is seen to be in the youngest patients at the start of treatment. Maintenance of cooperation or improvement is seen most readily in older patients anaesthetist endeavours to interview the child and parents in good time before the planned intervention, introducing himself as an integral member of the treatment team and explaining his role in the management programme to the parents and to those children who are old enough to understand. This first meeting is regarded as crucial, since the child is often extremely ill and the parents understandably apprehensive. There is, however, no place for deferring an anaesthetic 'until the patient's condition is improved'. Seniority and skills with young children are demanded of any anaesthetist involved with these young patients. No premedication is given, but three and a half to four hours without oral intake is required before the anaesthetic is given. Older children (over three years) are invited with their parents to accompany the anaesthetist to the treatment room where they are shown the anaesthetic apparatus. They try on a face mask and are generally familiarized with preparatory anaesthetic procedures, but on this occasion no anaesthetic is given. It becomes clear whether the child is happy to lie on the treatment trolley or wishes to sit on a parent's knee, whether the parents are able to assist, or are themselves frightened by what lies in store. Usually an inhalation anaesthetic is given unless an intravenous infusion is in progress, a preference is expressed for a 'needle' or the child absolutely declines the mask. On the next occasion, once the diagnosis is confirmed and treatment must begin, the child's emotional response to the prospect of another anaesthetic is carefully assessed. If the child appears frightened by the mask (C or less on the mood scale) a 'needle' is offered. Subsequent anaesthetics are managed accordingly, and patients are rewarded after each anaesthetic by a 'good patient' badge (Hain 1982) . Premedication is very rarely used. It has now become unusual to find a child in the clinic who objects strenuously to the induction of anaesthesia after the first few exposures.
Results
From May 1980 to September 1984, a total of 515 anaesthetics were given to 97 patients in the combined clinic. Forty-six patients received only one anaesthetic (the anaesthetic facility is used additionally where malignancy is not suspected but bone marrow or muscle biopsy is required). The remaining 51 patients received between 2 and 32 anaesthetics: 14 less than 6; 25 between 6 and 10; and 12 more than 10 anaesthetics during the 52-month period.
Figures I and 2
show that almost all children have either maintained an initial cheerful acceptance of anaesthesia, or made progress towards it. Predictably, most younger children accept anaesthesia less readily initially and are slower to achieve acceptance than older children, although some infants are able to cooperate whilst still quite young.
Despite the differing states of health displayed by the same-patients on different occasions, there appears a consistent trend towards calm acceptance of treatment and investigation where general anaesthesia is employed.
Discusson
Prior to 1973 in Nottingham, such invasive medical procedures were preferentially undertaken under local analgesia following heavy sedation with various combinations of phenothiazines, benzodiazepines and opiate narcotics. Nevertheless, adequate cooperation of the patient was not always secured and general anaesthesia was reluctantly but frequently sought to permit investigations and treatment. Induction of anaesthesia in such patients was often distressing for staff, patients and parents. Irrespective of the premedication usedwithin recognized safety limits of dosagereturn visits to the hospital and most particularly to the anaesthetic room became times of terror for many.
Initially it was sought to establish which of five different anaesthetic techniques was most acceptable to the child and the extent to which this technique was associated with prompt recovery to 'street fitness' without undue nausea and vomiting. The different anaesthetic techniques used comprised cyclopropane 50-20% in oxygen by inhalation; halothane 2% in nitrous oxide mixture (2:1) by inhalation; ketamine 2 mg/kg intravenously with 1 mg/kg increments if needed; ketamine 1 mg/kg + diazepam 0.2 mg/kg intravenously with increments as needed; and enflurane up to 4% in nitrous oxide oxygen (2:1). The incidence of nausea and vomiting was recorded; parents were asked to note times of recovery from anaesthesia, and nurses to record the time to fitness for discharge home on casual observational indications.
The use of cyclopropane was discontinued, as the incidence of distressing vomiting postoperatively was seen to be of the order of 75%. Approximately one-third of patients appeared to prefer an injection (ketamine), the remainder preferring an inhalation anaesthetic. Where no increments were required, ketamine was not associated with a mean hospitalization time longer than that needed for those who had received halothane or enflurane. However, such increments were relatively frequently required, although less often where ketamine and diazepam had both been given. In consequence, an inhalational technique was used for the majority of patients. Patients become less difficult to manage, were ready for home earlier, required less premedication, often none, and the induction of anaesthesia was increasingly often a matter of cooperation between anaesthetist and patient rather than an unequal battle.
It was concluded that the standardization of procedures, the limitation of medical personnel to a few who regularly had dealings with the patient, the close personal interest taken in the child's welfare and its appreciation by the parents had, in combination, removed much of the patient's fear of invasive medical procedures under general anaesthesia.
In 1979 the closure of Nottingham's Children's Hospital and its removal to within a large teaching hospital complex added considerably to the distance from paediatric wards to a standard anaesthetic facility. One ward treatment area was therefore equipped with all the apparatus needed to conduct general anaesthesia for minor procedures, and was also used for the conduct of invasive medical procedures both for inpatients and outpatients.
The advantages of this approach soon became apparent: there was no requirement for patient, parent or staff to change clothing for the procedure; the children were cared for by familiar attendants surrounded by other children known to them; and the parents formed an informal mutual support group (resulting in at least one marriage!).
The opening of a Day Case Surgical Unit in 1979 and the allocation of one session of its facilities for the use of the combined clinic further emphasized the felicity of the ward-based approach. Nursing regulations decree that in the Surgical Unit patients must change into that hated uniform, the operating gown. Parents had also to change. All were swift to voice their dislike of the new arrangement, despite the introduction into the unit for this session of some ward nurses and play leaders. Thus, after only a few weeks in a purpose-built day-case unit, the 'combined clinic' was relocated to the treatment area on the paediatric ward.
Clinical impressions were gained in the early years that establishing an interdisciplinary approach to the care of the young patient with malignant disease, and allowing children maximum opportunity to make choices and to cooperate in their treatment within a standardized informal setting and with maximum involvement of parents at all times, led to improved acceptance of anaesthesia and reduced tension related to hospital attendance.
The results presented support the former and, by inference, the latter view. There is, of course, no control group and it is arguable that factors other than those described have been responsible for a reversal of that earlier expectation that children would become more and more apprehensive at the prospect of their next anaesthetic. Further, observer bias possibly plays a large part in achieving such consistent results, since assessments of mood have almost all been made by the same anaesthetist who, at the time of recording, had all earlier assessments for each particular patient within his field of vision. Notwithstanding these flaws of investigation, it appears improbable that any more rigorous experimentation would have suggested an opposite conclusion.
Where a persistent poor response is observed, consideration is given to: (1) Patient's age: Children less than three years old sometimes accede happily to the induction of anaesthesia, but the younger the child the more distressing appears to be that assault.
(2) Patient's apprehension: Complete honesty in explaining the procedures proposed and care to invite questions about the anaesthetic will normally calm the anxious patient.
(3) Parental apprehension: In the group of medical conditions under consideration, parental anxiety is usually directed more at the disease process than at the anaesthetic. Parents are encouraged to remain with their child whilst anaesthesia is induced: a few remain whilst the medical procedures are performed. The anaesthetist endeavours to remove the parents' worries as he proceeds with the induction of anaesthesia. If the parent has no fear of the anaesthetic, the child's concern will be less.
(4) Premedication: Since the establishment of the approach described, this has rarely been given. A child showing preoperative anxiety would be given diazepam 0.5 mg/kg or temazepam 0.5-1.5 mg/kg on one occasion or more, but in general such children decide they prefer no premedication, a decision we have learned to applaud. (5) Peer modelling: The principles of eliminating medical fears by showing children a videotape or film depicting perioperative events they will later experience have been discussed elsewhere (Hain 1983) . Watching such a film enables children to understand why an anaesthetic is given, what is being done whilst they are asleep, and how they come to recover in the ward, having gone to sleep in the treatment room. No formal attempt has yet been made to assess the value of this particular approach to this situation.
The general question of the desirability of providing general anaesthesia so frequently for these relatively minor assaults upon the child is answered to the authors' satisfaction by the results obtained.
Repeated halothane anaesthesia has in adults been associated with 'halothane hepatitis', a rare condition with high mortality believed to be due to reactive intermediates of reductive metabolites (Black 1982) . Reports of halothane hepatitis in children are exceedingly rare (Lewis & Blair 1982) , and a review of 165 000 patient case histories concluded that no evidence exists to discourage even repeated halothane administration for surgery in children (Wark 1983) .
Both the malignancy and the chemotherapy used to combat it may augment the risk inherent in any general anaesthetic. Two recent review papers (Selvin 1981 , Chung 1982 emphasize the wide range of physiological derangements which may be associated with cancer chemotherapy. The administration of oxygen-nitrous oxide mixtures with added halothane or enflurane, given for brief periods for minor procedures, is not usually contraindicated by such considerations although, among other problems, cardiac, respiratory, endocrine and central nervous system deficiencies may be present and the response to other drugs used in anaesthesia may be influenced by concurrent cancer chemotherapy.
Adolescents and adults seem rarely to require general anaesthesia for these minor procedures: simple sedation and local analgesia suffice. Why should this not be sufficient for children? In children below school age the child cannot project himself forwards in time and therefore 'patience' in an uncomfortable predicament cannot be expected. Play therapy and psychotherapy have, however, been used successfully to enable older children to accept procedures 'awake' (Katz et al. 1984) . However, the provision of a general anaesthetic service is less time-consuming than play or psychotherapy and can be guaranteed to prevent pain. Further, despite our efforts to 'wean' children from general to local anaesthesia as they become older, most patients are reluctant to try the change and request a reversion to general anaesthesia if persuaded to make the attempt.
